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Abstract of JP2000336144 

PROBLEM TO BE SOLVED: To obtain a new epoxy acrylate compound which gives a cured product 
having a high glass transition temperature and a low water-absorbing property and thereby excellent in 
water resistance and heat resistance and is also useful as a component for photosensitive resin 
compositions used for solder resists, electronic part-protecting films, and so on. SOLUTION: A 
compound of the formula [R is H or methyl; (n) Is a natural number, preferably a <=9 natural number]. 
The compound of the formula is obtained, for example, by reacting the epoxy groups of the 
con-esponding biphenyl skeleton-having epoxy compound with the carboxyl group of acrylic acid or 
methacrylic acid in the presence of a catalyst usually at 50 to 150 deg.C for about 1 to 15 hr. The used 
catalyst includes amines such as triethylamine, quaternary ammonium salts such as 
tetramethylammonium salt, quaternary phosphonium salts, phosphines such as triphenyl phosphine, 
and imidazoles such as 2-methylimidazole. The compound of the formula may be compounded with a 
photopolymerization initiator, one or more photopolymerizable monomers, an organic solvent and so 
on to produce a photosensitive resin composition. 
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(54) EPOXY ACRYLATE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new epoxy 
acrylate compound which gives a cured product having a 
high glass transition temperature and a low water- 
absorbing property and thereby excellent in water 
resistance and heat resistance and is also useful as a 
component for photosensitive resin compositions used 
for solder resists, electronic part-protecting films, and 
so on. 

SOLUTION: A compound of the formula [R is H or 
methyl; (n) is a natural number, preferably a <9 natural 
number]. The compound of the formula is obtained, for 
example, by reacting the epoxy groups of the 
corresponding biphenyl skeleton-having epoxy compound 
with the carboxyl group of acrylic acid or methacrylic 
acid in the presence of a catalyst usually at 50 to 150* 
C for about 1 to 15 hr The used catalyst includes 
amines such as triethylamine, quaternary ammonium 
salts such as tetramethylammonium salt, quaternary 
phosphonium salts, phosphines such as triphenyl 

phosphine, and imidazoles such as 2-methylimidazole. The compound of the formula may be 
compounded with a photopolymerization initiator, one or more photopolymerizable monomers, an 
organic solvent and so on to produce a photosensitive resin composition. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The following general formula (1) Epoxy acrylate compound which has the biphenyl 
frame expressed. 
[Formula 1] 



(R shows a hydrogen atom or a methyl group among a formula, and n shows the natural number.) 
[Claim 2] This general formula (1) Epoxy acrylate compound according to claim 1 whose n it sets 
and is 1. 

[Claim 3] The acid denaturation epoxy acrylate compound to which an epoxy acrylate compound 
and a carboxylic acid according to claim 1. or a carboxylic anhydride is made to come to react. 



[Translation done.] 
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JPO and NCIPI iro not raiponsible for any 
dances causad by tha use of this translatioa 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be trandsted. 
3.ln the drawings, any words are not translated. 



oTrepeatins examination *»holeheartedly that said target should be attained. That is. this 
invention is the Wlowing general fonnuta (1). It is the epo«y acrylste compound which has the 
biphenyl frame expressed, and is this general formula (t). It sets, and it is four or less and the 
^xy acrylate compound wMch b eapacially 1 is [nine or leu] more preferably suitable for n. 
[0007] 
[Pormubj] 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0000 

[Field of the hvention] This invention relates to a new epoiiy acrylata compound, the epoxy 
acrylato compoond of this invention carries out the polymerizatien of itaelf — or polymerie 
materials excellent in a water redstmg property and thermal reslstarKO can be obtained by 
carrying out copolymorization to Other unsaturated eompounda. Moreover, the epoxy aerylats 
compound of this invention oan be used aa a photopolymer conatituent by oombinmi with a 
photopolymenzation initiator, and this photopolymer constituent can be used for the resin for 
noneleetrolytie ptotir« resista betides the resin fx permanent resisU. audi as resin for solder 
rvsisti for manufacturing a printed eirewt board, a printed wired board, etc.. and an insulating 
retist of a build up substrate, the rasin for the dostavs of a Bquid crystal display panel, and an 
application with the still mora extensive color filter of Kquid crystal etc. 
[0002] 

[Description of the Prior ArO ConventionaOy. the epoxy acrylate compound is broadly used as a 
raw msterisi of various functional polymer materials, such as a cross linking agent of sensitive 
material, an optical material, dental materials, and various macromolecules. However, the physical 
properties searched for as a functional polymer material are becoming stiU severer with the 
advancement of the military requirement in these applicable fields in recent years. As these 
physical properties, although thenrari resistance, weatherability. lew absorptivity, a high refractive 
index. 1^ fraetive touglmeas. etc. are searched for, these demand physical properties have not 
necessarily been satisfied the place M^ieh is the former. 

[0003] For example, in printed vnred board manufacture, being used for the photogr«rfi solder 
roast used as a permanent mask is known. As such a resist ingredient there are a novolak mold 
epoxy acrylate compound which is indicated by JP.6 1 -243869A an acid denaturatioo otaect of a 
iMSphenol fhwrene moW epoxy acrylate compourwJ which is indicated by JP.3-205417A or these 
epoxy acrylate compour>d, etc. !n a printod-circuit board application, the thermal resistance to 
pewter bath immersion is required of the epoxy acrylate compound used as a resist ingredient 
bulpng of the resist film and exfoliation t*ke place that thermal resistance is inadequate to it 
and it becomes the causa of defective generatir^g. 

[0004] bi recent years, although an ingredient with the high deperxtobility which the densification 
of a printed-circuit board progressed and was more excellent in thermal resistance was desired, 
the photograph solder resist using the conventional epoxy acrylate compound was not enou^ as 
thermal resistarree. Therefore, a new epoxy acrylate compound which fills the above-mentioned 
demar>d was desired. 
[0005] 

[Problem(5) to be Soh»d by the Invention] It is in this invention offering a new epoxy acrylate 
compound and a photopolymer constituent excellent in the water resisting property and thermal 
resistance which were not able to be attained in a Prior art in view of the abwe-mentionod 
trouble. 
[0006] 

[Means for Solving the Problem] this invention person etc. completad this invention, as a result 



[(R shows a hydrogen atom or a methyl group among a formula, and n shows the natural 
number.) 0008] 

[Embo<fiment of the hvention] The epoxy acrylate compound of this inventioi 
acconfing to a well-known approacK That is. it can obtain by making the oarboxyl grot^i of the 
apoxy roup of m epoxy compound which has a corresponding biphenyl frame, an acrylie add, or 
a methacrylie acid react This raaetlon is usually at the temperature of the rente of 50 - 150 
ft carries out m about I - 15 hours. As a catalyst imidazole derivativas. auch as phosphines. 
sudi as quaternary salts, such as am'mea. such aa triethylanwie. a dimethyl butylamme, and tree 
n butyhmine, a tetramethylammonium salt a tetraethylanimoni»«» aatt. a tatrabutybmmonum 
salt and benzyl triethyl ammonium salt or quaternary phosphonium salt and other trfphenyl 
phospMne, and 2'-nMthylimidazole. 2-ethyl-4-methyfinddszole. can be mentioned, for exampla. 
[0009] bi the case of a reaction, aromatic compounds, such as kstonea. such as ester, such as 
alcohols, such as a methanol, ethanol. propanol. a butanoL ethylene glycol, methyl ceBosolve. and 
ethyl edlo SOROBU. methyt-ceOoaolve acetate, and ethyleellosolve aeeUte. a methyl ethyl 
katone, and nnethyl isobutyl ketone, benzene, tekwne. a ohlerobenzene, and a dichbrobenzene. 
ete. can be used as a reaction solvent Moreover, hydroqwnone, methyl hydroquinone. the 
hyflhMiunone monomethyl ether. 4-methyl qumoline. phenotNazin, etc. may be made to live 
toesther in the system of reaction as polymerization Mnbitor in the case of a reaction. 
Purthetmore. in order to control the polymerization reaction by the unsaturated bond, it can also 
react to the bottom of air currents, such as air. depending on the case. Moreover, in order to 
prevent the ondation reaction with air in that case, antioxidants, such as ie-<fi-tert-b«tyl-4- 
methylphenoL may be used together. 

[0010] The acid denaturation epoxy acrylate compound of this invention is manufactured by 
makinc the above-mentioned epoxy acrylate compound react with a carboxylic acid or its acid 
a nhydrid e . As this carboxyfic acid or its acid anhydride, although these acid anhydrites, such as 
a maleic add. a succinic add. an itaconic add. a phthalic ackl. a tstrahydrophtal acid, 
hexahyd-ophthaftc acid, a methyl tetrahydrophtal acid, methyl hexahydrephthafic add chk)rendks 
acid, a methyl NAJIKKU acid, trimeliitic acid, pyromellitic acid, and benzophencne tetracarboxyOe 
acid, can be mentioned, it is not limited to these, for example. 
[001 1] Moreover, it can cortskler as a photopolymer constituent by bten(fing other 
photopolymerization nature mor>omer8 and/or organic solvents with the epoxy acrybte 
compouvl of thb irrverttiorv and an acid denaturation epoxy acrylste compound w^ich was 
mentiorMd above a photopolymerization initiator and if needed. 

[0012] As a photopolymerization initjator. for example Benzoins, such as a benzon and benzoin 
methyl ether Acetophenones. such as acetophenooe. I, and 1-dchkxo acatofrfwnone 
Anttwaquirtorw. such as anthraqdnono and 2-methyl anthraquinorw Thioxan tons, such as 2. 4- 
dmethyl thioxan tori, and 2-chk>ro thioxan ton Benzophenones. such as ketals. such as benzyl 
dknethyl ketal. a benzophenone. and a screw (diethyiamino} benzopherwne. can mention the 
multicomputer system photopdymerization initiator of theae compounds and aminea, such as 
benzyl dimethybmine and triethanolamine. etc further. These are independent or two or more 
sorts can use them, mixing. 

[0013] As a photopolymerization nature monomer, nonaqueous sokibffity monomers, such as 
water-soluble monomers, such as 2-hydroxyethyl acrylate. 2-HIIOOROKISHI propylaerylate. M- 
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vinyl pyn^olidone. methoxy polyethylene-glycd acrylate. and N.N-dimethylacrylamjde. methyl 
acrylate. cyckrf»exyl acrylate. cyctehexyl methacrylate. diethylene glycd cfiacrybte. 
polypropylene-glycd diacrylate. and a pentaerythritol thoria chestnut rate, can be mentiorwd. 
[0014] Moreover, as en organic soh^ent ester, such as ceBosdves. such as arematie 
hydrocarbon, such as ketones, such as a methyl ethyl ketone, metftyl isobutyl ketone, and a 
cyclohexanone. tobene, and a xylene, methyl cdbsdve. and butyl ceDosdve. a celbsolve 
acetate, and butyl acetate, can be mentioned. 

[0015] Especially as the Ught source for stiffening a photopdymer constituent afthough not 
limited, a xenon lamp, a tew pressure mercury lamp, a medkan-voltage mercury-vapor lamp, a 
high pressure mercury vapor lamp, an ultrahigh pressure mercury bmp. etc. are usually used. 
[0016] 

[Example] Hereafter, tivs invention is not Emited by especially the foltewing examples attfwugh 
this invention is concretdy explained based on an example and the example of a comparison. In 
addKion. the section in an example and espedaOy % are weight criteria unless it refuses. 
[0017] content vdume which attached example of refw-enoe 1 thennometer. the dropping funnel, 
the cooling pipe, and tite stin^r IL (liter) 4 opening flask — the bottom of a nitrogen ar cun-ent 
Z r. 3. 5*. 6. and 6" - hexa metiiyl biphend The 135 sections end edchbrohy«fcTn The 925 
sections and dknethyl sulfoxide The 340 sections were ptft in and it was made to dssohre in this. 
This sobtion b heated at 55 degrees C. and it is a flake-Hie sodum hydvxide. The 40 sections 
After applying for 100 minutes and canying out division addition, it was made to react for 30 
mnutes at 70 more dep-ees C by 55 degrees C for 2 hours, a rotary evaporator is used after 
reaction tennination the methyl isobutyl ketone of the 191 sections after distilling off 
superfluous epichlorohydrin. dimethyl sulfoxide, etc. by the scale loss draft at 130 degree C was 
added, and the residue was dissolved 

[0018] The sdution of the methyl isobutyl ketone obtained above is heated at 70 degrees C. and 
it b 30( sodium-hydroxide water solution. The ten sections were added and it was made to react 
for 1 hour. Washing of reaction mixture was repeated with pure water after a reaction until pH of 
a penetrant remover became neutrality. Phase separation of the water byer is earned out it 
removes, methyl isobutyl ketone is distiUed out of scab loss pressing down and an organic byer 
using a rotary evaporator, and it is an epoxy compound The 172 sections were detained The 
obuined epoxy compound is the melting pdnt It w a 1 15-degree C crystal and is weight per 
epoxy equivalent It was 191 g/ea 

[0019] It sets for the examde 1 of example of reference 2 reference, and is epichlorohydrin. 
Dntethyl sulfoxide was repUced with the 370 sections at the 93 sections, and also it was made 
the same. Crystal of an epoxy resin The 164 sections were obUinod. This epoxy resin is the 
melting point 1 10 degrees C and weight per epoxy equivalent It was 209 g/eq. 
[0020] It sets for the example 1 of example of reference 3 reference, and Is epichlorohycfrin. It 
reptaced with tiie 278 sections, and also was made the same. Crystal of an epoxy resin The J 56 
sections were obtoincd. This epoxy resin is the molting point. 102 degrees C and weight per 
epoxy equivalent h was 273 g/eq. 

[0021] Epoxy compound obtained in the example 1 of exampb 1 reference The 172 sections and 
acrylic add The 65 sections were dissolved at 60 degrees C. {epoxy compound acrylic-acid 
=0.5:1 mde ratio) It is chkjrination triethyl benzyl as after and a catalyst It is hydroquinone as 
the 3.4 sections and polymerization inhibitor. The 0.1 sections were added and it heated at 90- 
95 degrees C. and was made to react to the bottom of stimng. The acid number and weight per 
epoxy equivalent are measured during a reaction, and it is the acid ni»nber. Below 2.0 mgKOK/g 
and weight per epoxy equivalent The reaction was performed for the tirne of reaching mere than 
15.000 g/eq as a terminal point of a reaction for 14 houra, and the specified substance was 
obtained at 98% of yield. The obtained specified substance was a vboous liquid at the 
temperature of 60 degrees C. 

[0022] Reaclam obtained above 1 H-NMR It measured (advent: DMSO and mtemal standard 

matterTMS). and the following result was obUined. 

delta (ppm) The number of protons Attribution 1.8 6H - CHS (about 3 and 5*) 
Z2 12H -CH3 (about 1 1. 6. and 6') 



2.5 2H - OH 3.8-4.3 10H - 0CH2 CH-CH20- M 2H-CH = CH2 8.2 2H - CH = CH2 6.4 2H -CH 
= CH2 6.7 2H Aromatie series hydrogen Th» result to a reacUnt is a general formub (1). It set 
and it was cheeked that R n a hydrogen atom and n= 1. 

[0023] Except having used the epoxy compound obtained in an example 2 and the examples 2 or 
3 of 3 reference. It reacted like the examde I and the specified substance was obtained. Thb 
specified substance was a viscous liquid at 60 degrees C. In additiort. it is t H-NMR the case 
where the epoxy resin of the examples 2 or 3 of reference is used The integrd ratio (6.0. 6.2. 6.4 
ppm) of the proton which an acrylic radical has becomes small to the whob as the spectrum by 
meastrement is the same as that of an example 1 almost and wdght per epoxy equtvalerrt 
becomes brge. 

[0024] It replaces with the epoxy resin used in the example 1 of reference in the exampb 1 of a 
comparison, and two examples 1. and is bisphend A glycidyl ether (wd^t per epoxy equivalent 
180g/eq). The 162 sections (example 1 of a comparison) Tetramethyl biphertyl glycidyl ether 
(wdght-per-epoxy-equivalent 190 g/eq) The 171 sections (example 2 of a comparison) It used 
and abo the reactant with an acryUc acid was manufactured acconfing to the exampb 1. The 
obtained reactant b a viscous liquid at 60 degrees C. and yield b each. They were 97\ ar>d 98%. 
[0025] Epoxy aerytate compound obtained like the exampb 1 of examda * reference To the 172 
sections, it b trimdntic anhydride. Add the 170 sections, and it b made to react at 90 degrees C 
for 20 hotrs, end b acid denaturation epoxy acrybte. The 340 sections were obtained. 
[0026] Examples 5-8. and the exampb 3 of a comparison - the 5 above-mentioned examples 1-3 
(examples 5. 6. and 7). The epoxy acrylate compound obtained in the examples 1 and 2 
(exampbs 3 and 4 of a comparison) of a comparison. And the acW denaturation epoxy acrybte 

compot«d obtained in the example 4 (example 8). furthermore KAYARAO R~5089 (the 

reactant of bisphend A mdd epoxy acrybte and a da>asic-8cid anhydride — •) the Nippon Kayaku 
Co.. Ltd. make (exampb 5 of a comparison) — respectively ~ 50 ****** — respectively — 
alike — DENAKARUT (a xybne novobk mdd epoxy resin — ) The Nagase Brothers Chemicab 15 
section, IRUGA cure 651 (a photopolymerization initiator. Ctoa-Geigy make) The five sections. 
BYK 357 (a defoaming agent product made from big KEMl) (a pigment — ) The one section and 
Phtiidocyanme Green Product made f^ S8n-v> cotaring matter The one section, tab The 20 
sections and bariun sulfate K blended by the presentation of the ten sections, it kneaded by 3 
rod mills (product made from eye MEKKUSU). and tiw photopolymer constituent waa produced. 
Using thb photopdymer constituent the following Ust method estimated and that result was 
shown in Table 1 . 

[0027] (The manufacture approach of a paint fifrn) With screen printing the photopolymer 
constituent was completely applied to the copper-cbd bmtnate so that the tMduiesa after 
desiccation might be set to 40 rracrometers. and it checked that every 30 maWtes and tuck 
nature had been test in the 70-degree C oven in this, the exposure pattern fihn was carried wfith 
the paraHel exposure macKno. and tiw quantity of light of 250 mJ/em2 was exposed They are 
fd^ 60 seconds and 1.5kg/cm2 after exposure and with 1* sodium-carbonate water sdution. 
Negatives were developed by spray *♦. It put into 160 degree C and a 1-hour air foroed oven 
after rinsing, and heat hardening was performed About the substrate wKch has the obtained 
hardening film, the trial gbss tranaition temperabjre. water absorption, waterproof, and pewter 
heat-resistant was performed in the bebw-mentionad way. 

[0028] (The evahiation approach of a photopolymer spreadmg substrate) Characterization was 
performed with tiie fdlowing test methods using the photopdymer spreadinc substrata 
manufactured by the above-mentioned approach. 

(1) . gbss-transitiort-ten^erature: — a paint film is exfdiatad firom a substrate and it applbs to 
the test method of JIS 6481 correspondingly — it measured by the TMA tension test 

(2) . water absorption: — weight b meaaured after 24-hour desieeation at 50 degrees C using 
the photopolymer spreacSng substrate which has the hardening film (W1). and after making it 
absorb water under a pressure cooker (121 dep^ees C. two atmospheric pressures) after that for 
1 hoir. weight is measured again {W2) — /(W2-W1) WlxlOO Water absorption (%) was searched 
for. 

[0029] (3) . water resbtii« property: — *e photopolymer spreading substrate which has tiie 
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hardening fib) is used appearance ohwtge of the hardening film after 1 hour or 2-haur boUing 
ma visuaDy observed by the boifing underwater of 100 degree C. 

O X as which bulgbg is rvgarded by some rappearanco-change-lesa «*:hanlentng film : [0030] as 
which bulgvig or exfoKatlon is regarded by most part of the hardening film (4) . pewter thermal- 
resistance: — it applies to JIS C 6481 eonrespomfingly using the photopolymer spreading 
substrate which has the hardening fibn — 10-second immersion of the test piece to the pewter 
bath of 280 degree C was performed tO trnies. and change of an appearance was observed 
visually. 

0 X as which bulpng is regarded by some :-appearance*%hange-less **dwdening film : [0031 J as 
which bulging or exfoTiation b regarded by most part of the hardening film 
^''^ 'J 

An example The example of a comparison 5 6 7 8 3 4 5 Glass transition temperature (decree C) 
142 140 132 145 105 130 110 Water absorption (%) 0.6 0.B 0.7 0.7 1.4 0J6 t.3 Water resisting 
property Boiing IhrOOOOxOx 2hrs(es) O O O O x **x 3hrs 0 O 0 0 x x x Pewter thermal 
resistance O 0 O O ** 0 [0032] 

[Effect of the hvention] The epoxy acrylste compound of this invention has a high glass 
transition temperature, and since it is low absorptivity, it excels in a water resisting property and 
thermal resistance very much, and when the epoxy acrylate compound of this invention and an 
acid denatwation epoxy acrylate compound are further used as a photopotymer. it can expect 
the application to a solder resist an electronic-parts protectiva coat etc. 
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